Although flow cytometric assessment of nuclear DNA in urinary bladder transitional cell carcinoma has recently been shown to be of value as a prognostic indicator,' the need for expensive and technically demanding equipment confines most laboratories to the use of light microscopy. Tumour Previous studies have indicated that there may be observer variation in the application of these grading systems.'-0 With the recognition that bladder carcinoma may result from a "field change phenomenon" clinicians are increasingly submitting random or selected biopsy specimens from sites other than the tumour itself. Assessment of these for urothelial dysplasia is important for determining subsequent clinical management. A previous study has indicated good reproducibility in the grading of dysplasia in such biopsy specimens." It is important that clinicians and pathologists should be reassured of the reliability of histological reporting of bladder biopsy specimens.
Methods
Eleven consultant pathologists considered to be representative of Scottish histopathological practice as a whole contributed to the study. The members came from pathology laboratories in Aberdeen (n = 2), Dundee (n = 1), Edinburgh (n = 2), Airdrie (n = 1), Perth (n = 1), Stirling (n = 1) and Glasgow (n = 3) and varied in years of consultant experience (five to 25 years) and nature of substantive post (National Health Service staff n = 6: university staff n = 5). All members of the panel had undertaken both undergraduate and postgraduate training in Scotland.
The study comprised a series of 90 bladder biopsy specimens from patients presenting as new cases of bladder cancer to the urology unit at the Western General Hospital, Edinburgh. Each case had a series of four biopsy specimens taken: tumour, tumour base, urothelium near tumour and urothelium distant from tumour. The slides were screened by one of the group (AML) before inclusion in the study so that cases deemed to be technically unsatisfactory or which had inadequate material could be excluded. Two slides were circulated from each case-one from the putative neoplasm and one from a random biopsy specimen from elsewhere in the bladder. The study was coordinated from Dundee University by an independent organiser who allocated a confidential code to each participant. Three circulations, each of 30 cases, were studied consecutively, with a meeting of the group at the end of each circulation when slides about which there was substantial disagreement were discussed using a video camera and microscope projection system. A fourth circulation comprised a series of repeat cases from the previous batches 22 of which had caused difficulty when first seen, the remaining eight being randomly selected. The participants were aware that this circulation comprised repeat slides, but the identification codes had been changed.
The participants found that all the tumour biopsy specimens had abundant abnormal tissue. The random specimens taken for diagnosis of epithelial dysplasia were always small, usually about 3 mm in diameter. Desquamation of epithelium was present in some of these lesions but never affected more than 50%O of the surface. The diagnosis was made on the residual basal cells in the area of desquamation and the epithelium adjacent to the affected zone.
Following review and discussion of the existing bladder pathology terminology a proforma was designed for completion after examination of each slide in the circulation (Appendix). The classification we used is based on that described by the WHO5 and hence relates as closely as possible to standard diagnostic practice.
Observer variability was examined for three main items: degree of differentiation, stage of the neoplasm, and grade of urothelial dysplasia in the random biopsy specimen. In the histopathological assessment of differentiation the category "papilloma" was never used by the pathologists, so only the three categories of well, moderately, and poorly differentiated transitional cell carcinoma were included. For assessment of stage a five-point scale was used for batch 1 with "invading muscle" being regarded as more serious than "invasion with no muscle present". After discussion by the group of the interpretation of these categories statistical analyses were also carried out with "possible invasion" grouped together with "within basement membrane", and "invasion with no muscle present" grouped with "definite invasion". For the subsequent circulations a further subdivision of "possible invasion" into two categories ("low" and "high" probability of invasion) was introduced. Analyses were then carried out using the full six-point scale, and a three-point scale with "possible invasion-low probability" being combined with the "non-invasive" and "possible invasion-high probability" with the "definite invasion" category. When stage was again grouped into three categories, the overall agreement increased to K = 0-69 ("possible invasion + " grouped with "within basement membrane" and "possible invasion -"), or to K = 0-66 ("possible invasion + " grouped with "definite invasion" and "invasion with no muscle present"). Agreement on invading muscle was then excellent. Agreement on urothelial dysplasia in the random biopsy specimens however, Possible invasion (low probability) 0 06°0 70 Possible invasion (high probability remained poor, again most noticeably for low grade. Table 3 presents the K statistics for batch 4 for the three classifications. As might be expected, because this batch consisted of a recirculation including "difficult" slides, the K statistics were generally lower than those for batches 2-3. Comparison with table 4, which presents the equivalent statistics for the same slides on first reading (as part of batches 1-3), however, shows that agreement on both stage and differentiation improved with a significant increase in K (p < 0-05 for differentiation and stage in six categories; p < 0-001 for stage in three categories). There was a small but not significant increase in the K value for urothelial dysplasia.
When the observations of individual pathologists on the two successive readings of each slide were compared (table 5), repeatability was good for stage (K = 0 56), fair for differentiation (K = 0 39), and poor for dysplasia (K = 0 27).
Analysis of agreement with the majority diagnosis added little to the results. For the stage and dysplasia classifications, the majority diagnosis tended to be weighted towards one end of the scale (within basement membrane, no dysplasia), so that the deviation of individual pathologists from this consensus was usually toward a more severe diagnosis. In the recirculated slides the majority diagnosis was the same on stage for 80% of cases (24/30), on differentiation for 77%o (23/30), and on urothelial dysplasia for 73%o (22/30) . In all three areas the trend was towards a lower category of diagnosis in those cases that changed. Table 6 shows the relation between stage and degree of differentiation for batches 2-3: there was a clear association between poor differentiation of the neoplasm and increased certainty of invasion (rank correlation coefficient = 0-62). There was a weaker relation between stage and dysplasia (table 7, rank correlation coefficient = 0 23), with a slight tendency towards an increased certainty of invasion in Table 4 Kappa statistics: previous circulation of batch 4 (43) 190 (29) cases with high grade dysplasia. Table 8 shows the relation between the degree of differentiation and presence of urothelial dysplasia, with a slight association between good differentiation of the neoplasm and absence of dysplasia (correlation coefficient = 0 26). (32) 86 (13) varied tissues of origin and diagnosis to a group of pathologists with subsequent comparison of the reported diagnosis. Such programmes allow a pathologist to have some feedback about his or her diagnostic ability when compared with that of peers. In contrast to these programmes, the present study attempted to evaluate the pathologist's ability to recognise histopathological features that influence the subjective process of diagnosis and to provide information about the reliability of terminology. This allows clinicians to determine how much confidence can be placed on a diagnosis. We believe that the need for such information is becoming urgent because histopathological diagnoses directly influence patient management and must be both accurate and cost effective.
It was reassuring to find in this study that histopathologists are reasonably reliable in their ability to distinguish the various grades and stages of transitional cell carcinomas. The K value was consistently better for stage than for the grade of neoplasm, and stage is the most important variable in clinical management. Our findings seem to compare favourably with those of Ooms et al9 on the grading of bladder tumours by a number of pathologists who reported a high level of inconsistency, although the exact criteria used for measuring this inconsistency were not clear. Inconsistency in the same person, measured by the correlation coefficients of two readings, was also reported as high, with about 50% of cases being graded differently on the second reading. Direct comparison with the present study is difficult because the categories used for grading were not the same. Ooms et al went on to promote morphometric grading10 as being more accurate than standard light microscopic assessment, but it seems unlikely that such methods would ever be universally adopted. When the results for assessment of dysplasia in the bladder tumours were compared with our previous findings in assessment of cervical dyspiasia," we found that overall agreement in dysplasia in random biopsy specimens was worse for the bladder than for the cervix among the same group of pathologists.
In contrast to the study by Nagy et al," who described continuing improvement in agreement about assessment of dysplasia over several circulations of a small set of photographs of lesions, we could find no evidence of a significant improvement in the ability to grade accurately this feature in our series of slides. It was of considerable interest, nevertheless, to note the considerable improvement in the K values of the other features studied between the first and subsequent circulations. Although this may partly be attributable to the group adjusting to use of the proforma for reporting, we believe that a major contribution to this improvement was most likely the educational benefit of group discussion of the slides with use of a video projection system. This therefore seems to indicate a need for improved education and postgraduate pathology training facilities at all levels of expertise. With the increasing introduction of medical audit studies of this type are becoming more important.
In conclusion, this study has shown that the present classification of bladder carcinomas is reliable and that pathologists can determine stage with a high degree of reproducibility and grade with a fair degree of reproducibility. Agreement on the degree of epithelial dysplasia in random biopsy specimens is fair for high grade lesions but very poor for low grade lesions. We found that there is undoubted benefit from a process of continuing education and group discussion of such lesions. The findings indicate greater consistency than was found in previous studies of breast and cervical pathology2 13 and should be reassuring to clinicians managing bladder carcinoma.
